In vitro growth suppression by adenoviral transduction of p21 and p16 in squamous cell carcinoma of the head and neck: a research model for combination gene therapy.
To determine the duration of expression of the cell cycle regulators p21 and p16 and the effect of these 2 genes both alone and in combination on the growth of squamous cell carcinoma of the head and neck cell lines in vitro. EXPERIMENTAL METHODS AND DESIGN: Cells were transduced via an adenoviral vector with p21 (Ad5CMV-p21), p16 (Ad5CMV-p16), or both. Western blotting was performed to determine duration of expression of the protein products of the transduced p21 and p16 genes. In vitro growth assays and cell cycle analyses were performed on transduced cells. Transduced gene products were detected up to day 12 after infection. Western blotting showed high levels of p21 and p16 in transduced cells. Growth suppression was observed in squamous cell carcinoma of the head and neck cell lines transduced with Ad5CMV-p21, Ad5CMV-p16, or both, but the combination of p21 and p16 did not achieve significantly greater growth suppression than that seen in cells transduced with Ad5CMV-p16 alone. Cell cycle analysis demonstrated that the percentage of cells arrested at G1 stage in the cells transduced with Ad5CMV-p16 was similar to that in the cells transduced with both Ad5CMV-p21 and Ad5CMV-p16. No significant in vivo growth suppression was observed in tumor nodules treated with Ad5CMV-p16. Although p21 and p16 are believed to function as cell cycle regulators of cyclin-dependent kinases, we observed no additive or synergistic effect when using them in combination. The expression of transduced p21 and p16 gene products up to days 9 and 12, respectively, was consistent with the growth suppression and cell cycle arrest observed. This work provides information on the previously uncharacterized duration of p21 and p16 transgene product expression and also lends insight into the interaction of these 2 cell cycle regulators in squamous cell carcinoma of the head and neck.